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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
oscillator which can realize small size and low cost. 
SOLUTION: A piezoelectric oscillator 10 comprises a 
piezoelectric element X, and an oscillation circuit 1 
connected to one end of the element X. At least one end 
or the other end of the element X is connected to each of 
one end of first capacity means C1 and VD1 each of 
whose the other end is grounded, and a series circuit of 
an adjustable resistor R1 and a second capacity means 
C2 are connected in parallel with the means C1, VD1. 
Thus, the piezoelectric oscillator can change the 
combined capacity of the entire resonance circuit by 
changing the frequency regulating resistor provided in 
the resonance circuit, and can regulate the oscillation 
frequency. Therefore, since it is not necessary to use a trimmer capacitor, the piezoelectric 
oscillator can be reduced in size and cost. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piezo oscillator characterized by being the piezo oscillator which has a piezoelectric 
transducer and the oscillator circuit connected to said piezoelectric transducer, connecting to either [ at 
least ] the end of said piezoelectric transducer, or the other end the other end of first capacity means by 
which the end was grounded, and connecting the series circuit of the first [ said ] capacity means, the 
resistance which can be adjusted to juxtaposition, and the second capacity means. 
[Claim 2] It is the piezo oscillator according to claim 1 characterized by connecting the other end to said 
second capacity means by grounding the end of said resistance. 

[Claim 3] The piezo oscillator according to claim 1 or 2 characterized by having the temperature- 
compensation circuit connected to said piezoelectric transducer. 

[Claim 4] The piezo oscillator according to claim 1 to 3 with which an end is characterized by having 
the variable capacitance diode connected to said piezoelectric transducer. 

[Claim 5] Said first capacity means is a piezo oscillator according to claim 4 characterized by including 
said variable capacitance diode. 

[Claim 6] Said resistance is a piezo oscillator according to claim 1 to 5 characterized by being the 
resistance in which laser trimming is possible. 

[Claim 7] Said resistance is a piezo oscillator according to claim 1 to 6 characterized by being thick-film 
resistance. 

[Claim 8] The manufacture approach of the piezo oscillator characterized by having the first process 
which prints the circuit element of the resonance circuit which is the manufacture approach of a piezo 
oscillator including the resistance for frequency regulation, and includes said resistance in the circuit 
board, the second process which mounts passive circuit elements in said circuit board, and the third 
process which carries out laser trimming of said resistance. 

[Claim 9] The manufacture approach of the piezo oscillator characterized by having the first process 
which is the manufacture approach of a piezo oscillator including the resistance for frequency 
regulation, and prints a circuit element to the circuit board, the second process which mounts the passive 
circuit elements of the resonance circuit which includes said resistance in said circuit board, and the 
third process which carries out laser trimming of said resistance. 

[Claim 10] The electronic instrument characterized by having the piezo oscillator of a publication in 
either claim 1 thru/or 7 **. 

[Claim 11] The electronic instrument characterized by having the piezo oscillator manufactured by the 
manufacture approach of a piezo oscillator according to claim 8 or 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a piezo oscillator, its manufacture approach and the 
electronic instrument that used the piezo oscillator, for example, the piezo oscillator used for a mobile 
transmitter, its manufacture approach, and the electronic instrument using a piezo oscillator. 
[0002] 

[Description of the Prior Art] With the resonance frequency of a piezoelectric transducer, and a synthetic 
capacity which is the sum total of a capacity component connected to the piezoelectric transducer, the 
oscillation frequency is defined, and the piezo oscillator is designed so that a predetermined oscillation 
frequency may be outputted. However, when heat joins a piezoelectric transducer in the soldering 
process at the time of an assembly etc., the resonance frequency of a piezoelectric transducer changes 
with the heat histories, and there is a problem that the oscillation frequency of a piezo oscillator shifts 
from a design value. 

[0003] Then, in the conventional piezo oscillator, the trimmer capacitor connected to the piezoelectric 
transducer is formed, and the gap of the oscillation frequency by the heat history is adjusted. That is, the 
trimmer capacitor was adjusted by the frequency equivalent to a gap of an oscillation frequency, a 
synthetic capacity of a piezo oscillator was changed, and the oscillation frequency is doubled with the 
design value. There are a trimmer capacitor of the rotation drive mold which consisted of a Rota 
electrode and a stator electrode on both sides of the dielectric as such a trimmer capacitor, and a laser 
trimmer capacitor which cuts some electrodes constituted on the substrate two-dimensional (a part of 
field is removed), and adjusts it by laser. In addition, generally, the magnitude of the trimmer capacitor 
of a rotation drive mold is about 3mm in width-of-face [ of 3mm ] x die length, and the magnitude of a 
laser trimmer capacitor is about 5mm in width-of-face [ of 3mm ] x die length. 
[0004] In addition, the conventional piezo oscillator is indicated by JP,7-9941 1,A. 
[0005] 

[Problem(s) to be Solved by the Invention] By determining the relative location of the Rota electrode to 
a stator electrode, the trimmer capacitor of a rotation drive mold determines capacity value, and has the 
problem that capacity value shifts by the impact by fall etc. Moreover, there is a problem that the area 
occupied to the circuit board is large since it has the rolling mechanism for determining the relative 
location of a stator electrode and the Rota electrode, and the miniaturization of the piezo oscillator using 
it cannot be attained. Moreover, there is a problem that it is very expensive and low cost-ization of the 
piezo oscillator using it cannot be attained. 

[0006] On the other hand, a laser trimmer capacitor determines capacity value by burning off a position 
by laser, and there is no problem that capacity value shifts by the impact by fall etc. However, there is a 
problem that the area occupied to the circuit board is large since the flat surface for burning off by laser 
is needed, and the miniaturization of the piezo oscillator using it cannot be attained. 
[0007] Then, this invention aims at offering the piezo oscillator which can attain miniaturization and 
low cost-ization. 
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[0008] Moreover, this inven^n aims at offering the electronic instrument which can attain 
miniaturization and low cost-ization. 

[0009] Moreover, this invention aims at offering the manufacture approach of the piezo oscillator whose 

efficient production is attained. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the piezo oscillator of 
this invention is a piezo oscillator which has a piezoelectric transducer and the oscillator circuit 
connected to said piezoelectric transducer, and is characterized by connecting to either [ at least ] the end 
of said piezoelectric transducer, or the other end the other end of first capacity means by which the end 
was grounded, and connecting the series circuit of the first [ said ] capacity means, the resistance which 
can be adjusted to juxtaposition, and the second capacity means. 

[001 1] Moreover, it is characterized by the piezo oscillator of this invention having the temperature- 
compensation circuit which is characterized by grounding the end of said resistance and connecting the 
other end to said second capacity means and where the piezo oscillator of this invention was connected 
to said piezoelectric transducer again. 

[0012] Moreover, the piezo oscillator of this invention is characterized by having the variable 
capacitance diode by which the end was connected to said piezoelectric transducer. 
[0013] Moreover, the piezo oscillator of this invention is characterized by said first capacity means 
containing said variable capacitance diode. 

[0014] Moreover, the piezo oscillator of this invention is characterized by said resistance being the 
resistance in which laser trimming is possible. 

[0015] Moreover, the piezo oscillator of this invention is characterized by said resistance being thick- 
film resistance. 

[0016] Moreover, the manufacture approach of the piezo oscillator of this invention is the manufacture 
approach of a piezo oscillator including the resistance for frequency regulation, and is characterized by 
having the first process which prints the circuit element of the resonance circuit which includes said 
resistance in the circuit board, the second process which mounts passive circuit elements in said circuit 
board, and the third process which carries out laser trimming of said resistance. 

[0017] Moreover, the manufacture approach of the piezo oscillator of this invention is the manufacture 

approach of a piezo oscillator including the resistance for frequency regulation, and is characterized by 

having the first process which prints a circuit element to the circuit board, the second process which 

mounts the passive circuit elements of the resonance circuit which includes said resistance in said circuit . 

board, and the third process which carries out laser trimming of said resistance. 

[0018] Moreover, the electronic instrument of this invention is characterized by having said piezo 

oscillator. 

[0019] Moreover, the electronic instrument of this invention is characterized by having the piezo 
oscillator manufactured by the manufacture approach of said piezo oscillator. 
[0020] Thus, by changing resistance, the piezo oscillator of constituted this invention can change a 
synthetic capacity, and can adjust an oscillation frequency. Therefore, since it is not necessary to use a 
trimmer capacitor, miniaturization and low cost-ization can be attained. 

[0021] Moreover, since the control means of the resistance given in the third process is laser trimming, 
the efficient production of the manufacture approach of the piezo oscillator of this invention is attained. 
[0022] Moreover, since the piezo oscillator of this invention which can attain miniaturization and low 
cost-ization is used for the electronic instrument of this invention, it can attain miniaturization and low 
cost-ization. 
[0023] 

[Embodiment of the Invention] The circuit diagram of one example of the piezo oscillator of this 
invention is shown in drawing 1 . In drawing 1 , the piezo oscillator 10 of this invention has an oscillator 
circuit 1, the quartz resonator X and the temperature compensation circuit 2 which are a piezoelectric 
transducer, the variable capacitance diode VD1 which is a variable-capacity component, capacitors CI 
and C2, and the thick-film resistance Rl which is the resistance which can be adjusted with laser 

http://www4.ipdlncipi.go,jp/cgi-bin/tran_web_cgi_ejje 1/17/2005 



Page 3 of 3 



trimming. An oscillator cin^^ has the transistor TR1 which is an NPN transistor, the thick-film 
resistance Rl 1, R12, and R13, and capacitors CI 1, C12, C13 5 and C14. The temperature-compensation 
circuit 2 is a circuit for outputting the output voltage according to the temperature-frequency 
characteristics of a quartz resonator X to variable capacitance diode VD1, and has the resistance R21, 
R22, R23 5 and R24 which can be adjusted with laser trimming, and the thermistors TH1, TH2, and TH3 
which are temperature-sensitive resistance elements. 

[0024] An oscillator circuit 1 is connected to the end of a quartz resonator X, and the other end of the 
capacitor CI by which the end was grounded is connected to the other end. The end of the thick-film 
resistance Rl is grounded, and the other end is connected with the end of a capacitor C2. The other end 
of a capacitor C2 is connected to the other end of a quartz resonator X. The anode of variable 
capacitance diode VD1 is grounded, and the cathode is connected to the other end of a quartz resonator 
X, and the other end of resistance R24, 

[0025] In the oscillator circuit 1, while the collector of a transistor TR1 is grounded through a capacitor 
CI 4, it connects with the power supply terminal 3. The base of a transistor TR1 is connected to the end 
of a quartz resonator X and the end of a capacitor CI 2 which are a piezoelectric transducer while 
connecting with a power supply terminal 3 through the thick-film resistance R12 and grounding it 
through the thick-film resistance Rl 3. The emitter of a transistor TR1 is connected to the other end of a 
capacitor C12 while connecting with an output terminal 4 through a capacitor CI 3 and grounding it 
through the capacitor CI 1 the thick-film resistance Rl 1 and for a high frequency bypass. 
[0026] In the temperature-compensation circuit 2, the end of thermistors TH1 and TH2 is connected to a 
power supply terminal 3, the other end of a thermistor TH1 is connected to the end of resistance R21 , 
and the other end of a thermistor TH2 is connected to the end of resistance R22 and resistance R24. The 
other end of resistance R21 is grounded through a thermistor TH3, and the other end of resistance R22 is 
connected to the other end of resistance R21 while it is grounded through resistance R23. 
[0027] In the piezo oscillator 10 of this invention which has such a configuration, the second capacity 
means is constituted by the capacitor C2, and the first capacity means connected to juxtaposition by a 
capacitor CI and variable capacitance diode VD1 in the series circuit of the thick-film resistance Rl and 
a capacitor C2 is constituted. And in the piezo oscillator 10, the Colpitts oscillator circuit containing the 
transistor TR1 of an oscillator circuit 1, capacitors CI 1 and CI 2, and a quartz resonator X is constituted. 
Moreover, in the piezo oscillator 10, the variable capacitance diode VD1 to which the temperature- 
compensation circuit 2 was connected is connected to the other end of a quartz resonator X, and the 
piezo oscillator of an indirect compensation mold is constituted. 

[0028] And each circuit element, such as the quartz resonator and capacitor which were mentioned 
above on the ceramic circuit board, and resistance, and passive circuit elements are printed, and the 
piezo oscillator 10 of this invention is mounted, and is constituted. 

[0029] Here, the manufacture approach of the piezo oscillator of this invention is explained. The 
manufacture approach of the piezo oscillator 10 of this invention prepares first the ceramic circuit board 
which is a member for manufacturing a piezo oscillator 10 in the first process to which the following 
first process thru/or third process is given. And the thick-film resistance Rl for a circuit pattern and 
frequency regulation which is the circuit element which constitutes a resonance circuit in the ceramic 
circuit board is printed. 
[0030] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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[Drawing 6] 




[Drawing 7] 
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